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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a 
filter from harmful clogging caused by 
accumulation of particulates by oxidative 
removal of particulates which is done by the 
affection of breakthrough N02 to the diesel 
particulate filter as oxidizing agent, here, 
breakthrough N02 is generated by forcing the 
NOx occludent reduction catalyst to occlude 
NOx excessively. 

SOLUTION: During usual operation in lean 
condition, NO is oxidized mainly to N02 by 
NOx occludent reduction catalyst 8 and 
occluded therein, and breakthrough N02 is 
generated by continuous operation. Utilizing 
this N02 as oxidizing agent, oxidative removal 
of particulates which are trapped on the DPF 
(particulate filter) is practiced. In the next place, catalyst 8 is regenerated by 
reductive removal of N02 occluded therein, by switching the engine operation to 
rich condition. After regeneration, it returns to the continuous operation of DPF 
cleaning by breakthrough N02 in lean condition, and then, the cycle of 
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regeneration of NOx occludent reduction catalyst is repeatedly carried out. 
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T^-f— l?;U:t>i^>gf^>!J;^fl3.'^7^-f ^^iW- 
h^-i-^V^' (DPF) B3fe^g^^«-r5Ch, 

m^x\^-^^m%^y^mmM (egr) sc©7=^-y— t*;!/:!^ 

tc, EGR. ^S^i^@5/'^•;^r. m^mUy^^JVyRV^MTi. 
lyXs NOxHRjSaSTcMaEStfDPF&S^nJtgiit- 

5 ; (2)D p F sit-izmmsb^mm^tm ; (3)±§h(i) 
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^jsjs^-fbMiaE^fflvv a7t;?pji«w?&-B-rs egr. m 
mt:m^rm^m^m^ (5)N0xK-{bMi«®(sm 

tCit)N0ztfS^^tt^i:;febT««^2) ; (6)N0x 
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mm (EGR) :i?^OD^^— b•;l/nl>i?>t:43V^T, I® 

- >«.^T-®afeff {c N O X PiiiSil^cMi^tc J; o T N 
0 Si i: bT N OjOJ^Jr^-fb UT^CDMSEC®^-^ b 
»^ ^f>{c:i®'J— >tt«T*®jlteSr*»ilbTNOxl!S 

MjS^^JSE®^;@5tg:^ 4 z ^xn^ -a- T N o 2® mejS 

*^b5J;5tbT^ *CDJa3aN02*K'fb«li:bT# 
ffl ^ -a-T TSSC S S D P F ± tJgJE^ tlT y ^ i|r 

ib-b<£^^blSS?*bs m^®DPF<> U-->^Si^ 
jSgbfeB^j^-e. CIffl';->tt®T-£D®teSi^Tb. 

(2) i)Jv^T^ i8iMPfif5>'vi/:r. egr. m^mmj^)\^ 

T U >;/5^jlfet^.^^i:«t)#^, ^a-rsc:fc{cj; tigs 

N O X BAiEMSKt- $ tlT t ^ N O 2 ^S^l^* b 
TNOxl!SjafefiJK?&f}^$«. ^©B^Tbs^j^bfcl^ 

siF±iBcD (1) ')->^mrr-(Dm^mmRVN 

( 2 ) ffl U <;/^4;^^T-e® N 0 x l!aj^ji5cMiKS5fe^fT 
i/)\'^m*)M-t. :ii:SriRf?Si:-r5N0x®^ 
TcMi^flfSS; D P F ^ U > ^^So 

fc^-f^b^ (DPF) gWrM4E>'i7^'f ^il/— 

{b^^si^^-a-sM^&a^^-a-T'fe-s D p F i7 ij -- >y 

■rnA^S^trCl i: *#SS:i:-r 5 D P F ^ U -->i5^^ 

Mo 

mM (EGR) :&iC©7^'f — 4?;i/J^>i^>{c:feV\T> qS 
fi. g^^iS@5>'Vl/7'tciSg^^:*f::^aSUfEGR{::J;S 

Bi^KfbM^svD p F icmx-r?>m^:»7.(0M&^m 

ffllbTDPF'NWytT^^ V/— hJi^E/Slts ^5V>a: 
mm (EGR) — ^f;^3l>i?>{;:^5^^T. 



-h<&i!tj§l^*-r2./c*?)©DPF (7=^-^ — fe*;w^7^^^ 

S«fm:*f::<SSVE G R J; 5 WM«:tf;^fi©'i>5& < t 
^®^g^5$:^f-^Ts D P F (rs^A-T S#^:3!/;^©ig 
;S^$iJISIbTDPF'N©y^5^^:^-j.b-Mii»IS5±. afe 
S V ^ tt/' ^ 7^ ^ i U - h ic J; 5 D P F © @ IS BSih© 
«>Jc®^«:if^b»ffl^©^{'f SJB^-r S CI t ^^b-t 

[IS*JS5] DPF^"J-r:>y||M©*Ma^Pi:b 
Ts DPF{CStA-r-S»M:y;^®lfiaffitiDx.T^®£E 
;bfll ^ S 4 © D P F ^ U -- > i^^B. 

t3S*iB61 »^:tf^SM^M?&®»^;tf;^^»AP^D 

PF<Dymmicmifr:immmis 3$fe<i4®v^-rni)^ 

® D P F ^7 U — ^ > ^5^^g„ 

^sttt-sw^i^ 2 ®D p F ^ u -->y^eo 
[if«iB81 v^-f— If f>©^^gisrt KIN 

Ox^-fbM^Stl^NOzS^SiDPF (t^^'-- fe*;i/^^7^ 

^drj-v-h^-f;!/^) ^ie^ijiciasbTd^. amtt 

N O X ^-f bMiS©^^^ T- N O X *^ e, :^J5£ ^ tl 5 N O 2® 
mittJlZ J: ?) D P F±©Ji«;«ie/^7^^ =SP J. 1^- b SK 

fbi^j^i-ck fe*;i/^>i>>DPF<> u — 

->y^gT-feoT; (-f ) ^DPFtr^SttS/^T^-f ^ 
i W - h © SSf ^gW±® * R D P F ® HU^ 

tES bfe£E;*7-fe >1tT«a^$ns«H±WfiSt: J: 
tB-rs^fS; (D) pm:yx®©JK. NOxiag^®^ 
m^^lhi-^-^^^V-^m; (/>) ±tB (-f) sir (n) 

^^(oa^iiiT'-^m^^xtj^tix. DPF±©a^ii 

^^'•'T^'f ^j- u— }• <&l»*-r5®lC'i:>s^cN02i:;fe-g) 
NOx^-B#B<3ttig^^$-a-5feto. ifi-^mm^mm 

?> -a- s * [Ri fc'Steift^ -r s jg^ft ^ S: ^si^iftw* > r 

[pUtTtti:t»bs C®i5'^' ^>^^{SM*4i«*r®iSg;mi:b 
?MJg*T-$lTbfcB$^^±g3jE*l-tr>'9-^® t^^ 

tinzmi-m^m^^mmmm^-yyizmr^xiiiti-t^:^ 
iii-s±i3D p F ^ u —->^mmo 

[ii*il9] T^-f — <f;i/ai>s^>ipe>©g^^'g^l*lt::ie:« 
J«Sj3i;S-B-TlSigS*f#T N O X ^&®^b:t;©^v^N Ojtc 
■r5fe«)©N02BafeSiDPF (t^^—- feVWlT^-f ^J. 
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^^)^c^^^S«:S©N02*s5fet^3&v^J®-^{c{i, mt.—i'M 
N O 2 ^ ^ $ -a- D P F ± t it « U T S ^ 7^ ^ i 

■^(Dm^mmm. ^i^a^fct— ^j^AofifCDON/'oFFs 

[af^IHl 0] NOaS^^DPFAJytT^^i^iV-h 

1" i. if sicja 8 * fctt 9 ffl v^-rtiA^© D p F ^ — — > 

[0 0 0 1] 

[^BjCDB-r Stt^i^H^] *^B^{i7^^ — fe-;i/ai > > 
[0 0 0 2] 

/■?7^-Y:^rzLiy— h^MiH^^-rsfc^cy-f (DP 
F : DieselPart iculateFi Ite 

r) tfim^m^^^^mm. ^m-$nx^-c\^^. z.(D)\ 
») . -r-r (soot) . ^^^^pt^sw^^jm ( s o 

F : solubleorganicfraction) 
;i/ ^ b T tt, tfllft'tt % tz ltm;k^ttm<D 7 1- - ^ >;/ 

gp^wbfcwaj (A) i;. ±iiKfi!«sg«i5*fflb. rmmm 

g|5?&MPbfc©g|5 (B) i:(Diig#S:^i!(. -)5$atl^tt^£ 
St^ffiM bT^ y U >v ^ {cm^afc— <$i#|3i®ffJ^T-ag) 

•3^ ifgp (A) ~ (B) mcommii.. mu-^m-^ imm 

^^5ct^^c5&■^Tv^s„ (A) (D^mm 

(B) mzWiTx^s ^(Di=mmmu^^t^<^m.^-r^, 



t>tz-oXmm-r^t. /^y^^ ^:x\y—\'(DmmiZX-oX 

mm^^mm iy^ji^^) tcgigfjAs^b. m%^y.<D 

i';i'^5'S:«fflbfc»-&{c{i^ 'ys^iF^^Rirawi::!^ 

|il«{c^tSo ^!eoT^ SIS* DS^BS 

b. fe.Si-'JiSBg^ boofeSiP. *fe{igigS!5b 
fe7>f ;i/i5'SMB§k:. aij^tcA»-^^a*a<Jfc:S^b3fe-l)V^ 

{ii^>^i^<i:^)^^e^s*Jt^^;-:=.>^^bT^ sb#swa»o 
ie^5«:7'f;^4'^BS^4tB^&i«lfifb•r^ gf^5t;;^©Rjt:fe 
lSti!j®jl. i*ffi^St#b^fclt^^«^e.>&v^„ DPF©i^ 

u--><y^i9!i:bT> ^^e*^ilg$nTv^€,^,co^cB:. 

»!^T-?5a^$nfcB$(C®SbT7^;i/^S:*D^U 

\^{^>i!>w^\cy ^ m-.^^) m^^^T^m 

bT^^HJitti^*ffii«|^56 bT U >^Sff 

(Dpfixmm.^i^\z.m^\.mx. i^mmfmw^mmjm^h 

Xiyt-^yj^tt-i^t^^^ifi^ T^-f — ^f;^3l>i^>^::*3V^ 

4. 9 0 2. 4 8 7^B^^ffl*{c(i. y ^ )\'^ ±\zmU-^ 
tlfc/'^T^'f ^Al^-hfC. ^-fb^RltlbTONOsTtrj^Sr 
4 0 0" CWTO?gJSt*5V>T^M?-B-r. mw^T^-i 

^3.v-v-km% (®{b) i^^^<b!K) (coa, 

CO) i:bTI^*-ri.ci:*5|3®$ti. *fe-*®KYb^J 

•3 t)±ssiBiitciBgbfee^iK^isM«©#ffi-eN02ic 

^6 3-5 1 9 4 7-^B^iM*{ctt. iit;*C't4H^5£«jg«: 

J:?3 5S:5 7-f ;j/^±t:. (Cut 

fci±Ag) ^SEb. S}C^CD±{CPt. Pd, RhO 
i:*)-|i©«^a®Miei;'< >>^/i^ff^JE!)cbT'fe5^^ 

itM¥3 - 2 13 14 6^^iNB««c(i, mm^^my ^ 

*). '^(D±mZB.':>X. Cs ; Cu ; SfettCe/L 

a ; (D'J>t3:< t.^-^(Dmf^SS.^^nnLX^^7''< ^j. 

^ i U - b ft#-r 5 C i: J; S ffl^^* As^gg $ n 
[0 0 0 3] 



mBMifim^i^^ot-t^mmi^mmmi. dpf 

i h COWL'S: RS?**fit«-t-S > >mmiz 

3^»*4-A*:v^^»«i:48jgi|t1S ^mi^St^t? § S .fc -5 

[0 0 0 4] 

(EGR) ;&i5;©7^-r —• fe*;^:t>i^>^C43V^T^ IS^lf 
h?:aiiil^^-r-l)fc4i)©DPF (t^V — fe'^W-??^^ 

3.v—vy^)v^) Ttm.m\z.m^; (i)jamo';-> 

tt^T- ©Mte N O X iKJ^TcMJK tc J; o T N o ^ i 
t, C i; ->«®T-<Z)ate^i^i^ bT N O x^^^ 

Y^mim^i^. mM®DPF<^';-->^&afiRbfc 

ISf;^T% CI©'J->tt^T-®3Ste>&i^Tb, (2) ifeV> 
T-s l®^iSll5>'Vl'>'s EGR, g^MiSSSv'VU:/. MrSlPJ 
aiA®l*l®— o^fe(i^nti±ffl^l6{c 'J >3/5^tt 

mm.m.^i:.my)m^. *d-ri>cii:{c<k»3Kl::NOxi8i 

(3 "JIM^ V ^ S N 0 2 ^ 3i^P^* b T N O X P5 

±gBffl ( 1 ) U ->tt^T-r®illtemilSt>-N Oj^il 
t JiJgDPF^' ifeV^T• (2) ® U 

*) iSI- C t i: -r ^ N O X i!Sj^5cMJK#f giC D 
PF^"J-->^^g**l«t-So ±13 (1) ©|*|ON 

y-. «aj X. 3 0 ~ 6 0 #SJST-+^T- ^ t) V * fc 
(2) >>^«^TT-®Mj®ll*©R^^B$F^{i. 

>g^^;*/:^®^'fb®fc46(CN 0 xPRji5®5c;M^$r^ffl 

^h. {MmmWuif) 5feffi^bTMjlK$nTV>5. 

tt«T-OiIteB§lctt. »^*^;^'4'®NOx*s±sBMJS5C 
ltM-rsi:NOj®ff^C^{b$nT. ^^icqSM^n 
So >rcT-^bS^b=^jaiitt. no + 02 
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ASifi<«:ofcl$iiS (N0x-b>-9-{cJ;?)t^i59]T-#2.. ) 
T-. NOjic J;?.i!SJ^J^©?aia (breakthro 
ugh) ^E$<-gS<]T-. U->tt®A^?5 U '^^^^tt^'N^ 
•)#^5Ci:AstTt>tiTSTV>^o c:©«]t)#;i{c<t 

©^^iJhbttts ^J^KN02 + HC + C0^N2+C02 
+ H20^£^^fS^:i:AST•#^ cctcHC (j^^b*«) 
svco (-^^bi^^) ttjl7ci4ig3K-r-*?>. ^ts^B^T- 

tt. N0jk:i5N0xl!ajg5M«IEO«ftia (feSV^tt. « 
mjbreakthrough) A^^^ SButCBiiJ^i® 
©S^$:tToTtfc±B3©e£5KttJ&i;S*»3s P^MMiK 
®W^®^'f ^>i5^:&jg5llia«jlCjit,H±S3i:K:J:»). N 

O 2 C i S liR^Jg® 5^31 S: ^ F^ t> fc o T *F^-r 
l!R^j«45S^jgbfcN02(i, DPFicMtS^nt 

(M^K^^sjc) \:.nv.xmAm\i^ 

bTf^fflb, mX.\S.. NO2+C in7-^^3.\y—Y) 
=»N2+C02®^!P§S/i£;{-J:oT. 

h ^^Ib • Hft* b. bTC®«^eN02S63g®tt« 
&B<«S{:^^^{^D P F®^ ';-c:i>^7AsSI5-&i <»fig$ 
tlS. DPF®^^©^^®^";— :^>^*s^snfc 

jfee-K. am®';— >«^T-®3ite{^tio!3#^t,nso 

DPF®^ i;-^>y®^igMtt> «?!lx.{SDPF®Tl^ 
ffiOicKabfeNOx-fe^-y-T-^r-^UV^'bT. itb 
Ttt^-rSCfcAST-^So C®J»-g-t:^M«NOx-b> 
+)-*jg^{::til&bT. ^7 U-— -></^iSgJS® J;t>lE5S 
^^ri^' 1; >^A5pj|gx-fe-5o *^BS®±|H^«®gt, 
MS'&iRfSSa:. fif3feH:(llie$nS'<#ii$ixT§fcN0 
!®i!Si^iS5ftjg^^i^®?^S5D P F®^' >;-- 
^® fe to c icf ijffl ^ 5 ^^{c . *^Bj® ±ie^- 
®^«®^M^e®M<*^JSr0 1 J; t)iaB^-rs. ^ 1. 
{c^bfc^ax-tt^ T^'f — fe*;i/ai>i?> 1 A»f,^-7}x;i/ 
Y^WX.W^'^2-t^mJ. ^®]^ct'A^?>EGR^3As^ 
1Kb. :t>i;>®lgi^@l 6-sM?)EGR®liS^ff^J5Eb 
tV^So EGRgH:, i^«f{CEGRi@S5>'^•;^>^4^^iix. 
■CV^S, 3iT— i";— :M 7 4^^)31 >i?>^|Rlip^l»^ 
m. 1 6 {iE GRi§jS{4e©±^L{PJllcqSM.^gi5yt;i/>^# 5 
^iit;lT^/^S, EGRff^^^ilS^-IJ-fc^, SmifttMiw 

1 3^. ^^:v^T•^gJe■fe>•9■ 1 osfiSi. ^ntoTM 

IC. NOx?S«53l5^MiaE8:StJfDPF 9^F«iIiabTV^ 
So DPF®T^«y{::(iNOx-fe>-y- 1 1 ASiii^?>tit: 
V^S. «^{c:?«#V7 5<fefii;t-CV>So jStc 

1 3{i. :^^>7'7 £:f^bTa7c^J^><>*^e.a 
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NOx-lr>1f 1 1 ^t^^PT^'— ^J' 1 Z'vjJI 

i!S^iSg5>'NVi/:/5. EGRiia5>'Vi/:5^4. m^m^ 

/ Vl/ r?' 6 . il5c;^r'J#t«&5Jt > 7" 7 © V ^ -m S ^ t {i 

i^$#?.o ±§3®^g^c43v^■r^ T^-f — b*;i/3i>i?> 1 

Silt), N0xttN0xl!SiSai7C<i!llJ«8{ClS^^tl^ 

^^^-aril^-hJiDPF 9 tffllS^n-?., NOxHJJJ^ 
7uM^8T*tt^ NOx. ^Jx.(SNO{i. iiiUTNOj 

nS«8^Si:> N0,®fl5T-MiKtBPt:»tB$n (NOj 
*N0x-fe>-9-{::i-3Tit^U M«AP®S**sM«I 

PF9T-JBffi^ns 3i^ttHulB©J;3{c:®^{cK^b^ 

■fb ^ n S ffl T- ^iP-grtt *c V ^ „ 
[0 0 0 5] EI2{;:*^B^©^-®^ai::i5^MCD|^ 

Ox (NO2) mm (T©) CDMBtF^O^Yb^/I^S'-V 

^tta!|g^nT43»)> NOxl«i@ag5cMi«5EP5>©N02 
ffiEiSAstgjQ ^n®^lb^PJi: LTOYtfflfc J: >) D P 

(A<1) , SSiP^nSHC^^CDMTclfJES^&fCJ^t), 

N OiX-mmumi^ -s n o xo^MJii^BMj^Srji^s^ 
[0 0 0 6] miidrs i^tam-commxii. m^^:^(D 

® ±»S«y K«t ^ n # A P * b T V ^ 5 

■e® <fc -5 '&^^;^P^#AP S D P F ©T^^fJltClSJt T -fo 
<t<, |Bl«)&DPF^ U-riV^^jaS^afig-e^S, 

[0 0 0 7] *^B9®ii -©Mafc .tn«> — Hf;i' 
j^>2;>A^e>®g^air;^ftJ®>'i7^dejL b- h ^^jg^ai^^ 

■rsfc«){c»St.emrt8ci9!»^fc7^;i/^' (DPF) 
{caisyi7^>f dpi V- h *^Yb«Res$-B-5MiS5^1i^$ 

DPF^';-^>^^S*s«l«$*xs. SMJitt, e^fe 
A^e>'&s*)®-r-*)cJ;<. sfee^. ffi. mRxf-^'J-rco 
li^iD-y-*' e> j& s ®T- i v^„ 



[0 0 0 8] :L(D:^mm-mm<D^ 

S:^ M^^«^b-&^SthVW >^--^^tf7XttX^ U- 
«l®v^'f 'i'rn-h^{cj;?)WSS!T-^5. jl3|!4®MJt^ 
«M (AgNOs) , Ci^Sf [Cu (NO3) j] ^T-fe 

[0 0 0 9] :i®®«®DPFicM«^S^tb^VAT% 
B«j{Cs 0 0*CW±®SK#'iJ5i:$ns*^ d®.); 

t£mm^mic J:»)DPF&€-fflJ:^ J&i^M^gi:: * TiP^ 
f fei.VMij*^3!/:^®ffiaAs^®J;^*i:^®JKfc 
^S#^cig-&^^V^Ts JfiS^WT^^il^— htt. DP 
FA^e>^i$ixf#:&v>o bA^Sfc. *^B^®c®®«® 
MJ«fi^DPFT-H:. >'i7^'<=^jLi/-h®*SseSMji&S« 

telfef*f(ciJlta^M:«r>^ia;gh bT b(S bK^^fS® 
Hi:B§— g(-r-5 4 0 0~4 5 O'CSfiic^co-C < -SC i: 

T-{i7l5^^:^ib-b©MJ3SEMi(&SjgAS^4 5 0-CT-fe 
»3> ^ti^#DPF-r-{±ji«S^iBjigigJg>f)S^4 3 0-c, 

^/-fe Tm.nD p f -cji^ssj^MiiaTasASiis^ 400 -ct- 
$>^^iiifim,m^ti. mv&fpn^mt^^^mnmi^^X' 

S.S5ffl^)£;V'>SJg®fflT-DPF©gB^ U— r:>y^5fe 
b»5cii:ibs^PM$nfc, c:©ifSmtt> EISt^^^T- 

^^ntv^So lasttt, it««©fctot»i®^#fDPF^ 

fflofe«-&©^sS:^*)#-a-T^bT$> f)^ lll(ti© r^-^ 
^'f>j tii. ^fi^^DPFT-©M*ftiS<!Srg^^^i*-r 
S*)©-Cfe»). C©tt<i. -^mzmHib 5 O'Ctjii,^ 
b6 0 0*C©ISfflF«9T-$)So 

[0 0 10] b*^bT. ^mM(Dm-mmic^:i>nmm 

J^ig^DPF^ 'J-^>^^M{i, DPF®gB^U — 

->^{ciibT^ am©7^'f -fe*;i/3^>i?>®as^fi^T 

T®g^^:iJ;^Jg]g$5H® ?) ®SB^€r*n--r5Cl t 
A5f§?.o b*»b^As?>. C®^«®^ U-->^^® 
H:^ 'iJS{c^6ibT> mjiB©i2;^P©«»^ISti '; — 
b. DPF^"J-^>^qftfejas$5HS: 

bt t> . 'J > ^(omi'pom^Rv^njmtii'ptt 

<xm^. ^®fe«)©^^S«:bt)'i>%:v^o *fe>'^7^'f^ 
ib-bfilgiCtfJ^^^^fcfiSigtJ bfcDPF^r^f* 

mtzjii:)mm.th:&A^mmt-^m-^izis\.^x'b. mm. 



[0011] **«80^HCDSI«H:, D PF(D±mmiz 

gijofig^^ ^j:i«NOx. soF (mmmm^m^mm 
(EGR) :5S7-*'f — ^f;^:3l>s;>^3i5v^ 

%iJ7.^-mmmm. mnmmfvv^. n^m^m^m 

CDDPF (,'r-i—^)\/^^y^^^^\y—Yy-i)\/^) SrK 

K*^Jai^K<bM«E^it>*DPF{CiSA^Sfi^M3tJ^ 
©SS^SiWbTDPF'NCDvtT^'f ^j-W— Mi«BS 
±. $>-5VAjiy^7^-i' Jf-iU— NtJ;5DPFgsgf5Ei5± 

[0 0 12] 2|s:^qao^HfflJS«^8«BJt- Sflut. DP 

^QiS^ •?> 7^ -f — 4f > > ^{^TtC jo 

{c:?^-ra^^bft!ti«®f^ffl®mS<&j£'^-5. ( 1 ) *«j 1 0 
0~2 5 0"C®iBJSISHT-H;^ ^JLl/— bocf® 

(soot) fScS-tt^^bMSECSMUT^MSS-B-r 
DPF'Nl^iPVA. -eciT-«lS$tl-5o ifc/^T^-f^jrU 

- b f*'©#^«iSpiss*«ii^g (SOF) 

iSJKffifflT-B;T«^fi[|t:fe^DP F^7t5^^ I/— hcD 
JgifASff^, ^^T-Jtffi^nS. (2)i^2 5 0~4 5 

o) ■lm.\\Mm:.^'^x^Q^\z.m.^^^^^ m7L\%. 

NO + 02=>NG2) . CONOjAS^-fbi^JiibTiS^. 
DPF±{c:lt^bT</'>5>'^7^'f h (it, f-r 

BK^) cniCj;f3DPFAs^'J-^>^^ 
(^?!lx.«^ NOz+C^Nj+CO,) o 

cl®^aa^ffl-t•{isoF{i^^ft:^^b^n^ <6i)i$n 

5o (3)*«J450~55 0°CCDMJSS6HT-tt> ±f2c5!) 

NOx^^bs^t;A5¥^^JA^^j^»?^[nI^cte^:.T. bffcd^ 

— - > ^(Dfc K)0®<bi§fij b T«ffl N O 2® ^fiEA^ 
il«'i>U, feS^/^{±NO^AJNOx (fiaj^tf. NO) -n-M 

(±^?^fflTT-ttf -r®^«SJ3fe*5yj^(Ci^/J> bit&». D P F 
±©^^7^-^ :^rib— h©|S§^*AST-t^<^i). (4) 
5 5 0*C&ia^5jajSI6HT-tt. -'iv^'f =^3-1^— bttg 

DPF±-N®y^7^^dpib_h®Jt^AS^l^S|$ 
P^, -r'5:tt*>±S3©ii!^ 1 0 0~ 2 5 0*C®MS®H 



1^182 0 0 1-7 3 7 4 8 
(1) ;StFDPF±{C%«b&M7^'f =^a.U-b®<«R 

4 5 0-5 5 O-COffiSISffi (3) ©#ffi(::aSb. :i 
n — BT- 3m S 5£ b ^ -M-^fe v> 

«^^:*fP^©MJS4$iWU ±BB (1) ©laig^H® 
J^-^fctt (2) ©MJSIEHfci^^ h^-a-, ^bT±g3 
(3) ffljgJS$5ffl®«^Jc(i (4) oiasi5Ht:^'7 h 
$-ti-SCi:^«i®bfe, 

[0 0 13] '^-oX. *^B^®^H®^a{i. ±HB 
(1) ®i^l 0 0~2 5 O'CStf (3) <Dm4 5 0~5 

5 0-C®]^M]K®HT-a:s yt^^-f ^^1^- bA^DP F± 
tl:««bv fe2>V^ttDPF±^^ii«bfe^■?7=■-^ :3ril/- 

JKAs:i®<t^3&:l^l5Hf^{cfei,Btt:tt, i!R^BBfii5>'t;b 

g^Sl^g5>''?;i/^SUfEGR®rt®'J>;fe< i:*,— o® 

^lS!*fflv^■r^ *n^n®— i6±®iBSiBffl*-r- [i-«£ 

( 1 ) ^ ( 2 ) N O jS^-fb^PJ^figSP^'N ; 
(3) (4) ®SB*R^®|lg'v] J*Sf.5tf>^MS^± 

m-i±-r. ^bTDPF±{Cii«bTt^S/'^7=■^i^■— h 

ASMeSISS?*$^xSJ:^{::bfct)®T-fe5o c:®ffi«K:*5 

i^^B^■r■5^T•®^V^As. EGRl;iJ;S»^:tf>^4^®i^<b 

7jc«^ (Hc) mm(Dmi}u ;m^mm^'ij\^yRv^/^tz 

tcJiS^-fbSfE;®^^ ; ®I^®'J>^< i:*)— 

x-h^o 

[0 0 1 4] 0 3 tt. ^mE(DmE.(Dmmizx^mit.e^ 

Sm®-^J®«lSSEIT-fe-5. S3k:?^b&^gT•{±. . 

— > > 1 A> C, v:n7fx;i, K SJgTg^^S 2 *s 
mzr. ^®Mcfi)^5,E GRg3 As>9.n$bv i>i?>®qs 

1 6--vKt) EGR3iSS^feff^^!£b</^TV^5, EGRW 
lit. j^cfilcE GR^g5^^*;^r4 4()i;t■rV^i>o ^T'?^ 
— :^-l 7*»e.3i>i?>'\|qlA>^l!SS,Wl EGRjg 
jg{4M®±ifSffi«{-l!SM,^g5-'^;i/7'5 ^(M^TV^So EG 
RlfSr^lliJ^-a-fe^. Sa^ttStCMlFT. ^®^^tl3(c 
»MliS5y'?;i/y6. jaS-fe>-9- 1 0$r{gx.> ^n?>®T 

■T) g^^:«r:^®MS<£t^t±5bTV>SiBJS 

-fe>-y-i o©*ft*Pv^-^H:. 3>tfjL-^ 1 2's3i^)n 

3>t:jL-^a:, ^©MJKfiitfBbT, EGRPfiiS 
n;i'r4, l!R^Eig5>'^•;^7'5. ^^«gri>'^•;^:/6®|*)® 



6 



(7) 
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0 o~2 5 o'C) t^^mmmm2 (mz 5 o~4 5 0 
umMm^ (i^4 5 o~5 5 o-c) t^^ummmA (g 

[0 0 15] z.(Dm=<omm<Ditft.v\>^sii<Dmi^miz^ 
v^TJix mimm&vDPFj:y)±m(ot^L?>iz, dp 

ifi. ^«>^»feffF^^art®fl)f^CDfit, ^JiL«2 0 0m 

©ffi;^;^^— ^ J: s 3 > tr j-— i$'$iJffli©J®-&®:7 d 
[0 0 16] ClCDio^^^FiJT-tt. $^{C{±DPF^^ 

> </»i^llJSiB^&?&MWt- €.M»^&fT^ «^ -flatc D P 

{cj;»3DPF^';--> ^«#^^;MAs*iJBf ^ ^^^ n > 
t: i ^ _ ^ ® a^'^ff ih{t *s $ ft S . 

[0 0 17] :$imBM(Dm~mmizis\,^x^m-t^mtm 
mti. n^m. m^i£&^ (Pt) . /^^s^-^a (p 

d) $rfB<$:, ^?lJ^i^7';l/5.:^t^B^$^±T:fe!3. ||^{- 

[0018] *:^B^®±I3^-*:V'« U^H^«OUiBJ 

tt> g^^:«'x®-gp>feff5l^jiSS-N#<cDi3MJ^ (NO 

X liSj^is* fc tt^fbM^^) D p F ©±»5tfflyA» e> mx 

v^Tt.^ i^Sf^;^f:^?l«S#XPSDPF®TiiMHI6 
oS^^3y:5^#AP$DPF®T«Sffi!lfc:t9:l*i)C:i:t). * 

^B^®®SF«3T-$)S. 04{i, #^@I^ODPFaS@gB 

m^itjy^mxa^miftzm'^^mi.x^.-'^o 



[0 0 19] *^B^®±i3©V^r^^®,^«^C:*5V^T^). 

{fr. ■etie>*^e>®tffs=&:3>t^i-<5'fcA*bTDP 

F ^ 'J > ^^^g®»#® fc4&®$iJfflItB:b®filJKS|ni 
[0 0 2 01 MiC^^B^tt. giJ®N02S^a®DPF 

> > f> ®^^^ei^ N O X ^^bM^SOf N O 

it3?'JtcEBbTfii^, amttNOx^<bMSJ®f^fflT-N 

O X P>^iEjR^n a N O 2®^'fb:^{c: i >} D P F ±®ffl 
S««>'^7^'f 1^- h SKIbi^S^f;: .J: t) l^*-r •Sv^-f 
— If > > D P F i"; — — > </^eT- ■=) -t , 

(-r) KDPF{c4bMtS7^7=-'f =^3.1/— h®fei,^^S 
ti.±®ja#li^$:iaD P F ® mj^CEB bfc£E;b-fe >-9- 

M:*f;^®Ma. NOxSae^ottffi&t^iiB-rs-bV-y-^ 
IS; ±13 (-f) RV^ (o) ^g!®tfttB<l^*A:ti 
^tlT. DPF±®3l^:««7^7^w ^il/— hSI^S-r 
■S fc totC'iJSJkN Oj i: ^ a N O x B§a<]fCtiS^5fe 

J^I^5£irM^ 55:iag^®^f'fSi^^M,5tf X tr — B#efj 

^ $ -a- s «) t ^ -f — Hf ;uni> >{c M-r s 
^m.m^-r^m^m^^mmmm^^>yizm-fxiiiti 

CW^S'^' $ >y5g{4*««^i!»tif®iisg^i: i^xM^mm 

j^^^^a. u— ^®l»5feAs^T^c^^ bma®?i;g* T-i^ 

^y. • rv^^yV^^ ; Sfiix.fcc i: Silage iif-S ±83 
DPF^^}-->^mmX-^^o C:®^«®DPFg^ 

[0 0 2 1] ±g3®N02S^SDPF^^ •J--><5'^ 

S®-0iJSI2I5{CWB§lllT^t-, T^^-f -■ tf;i/3i>i^>5 

#M,'g5 3Sat)> ^l^®DPF^ •J-^>^^^g*i$: 
5 4{c3itA$nS. DPF^ •;— ^>*^^B*ft:5 4® 
rt^tt^ ±i^ffiOl3NOx^<bM^6 IS. T^.{ra{C7^7^ 
^ h}f«^gT-fe-5DPF 6 2SiBSbfe-^3i 

T-afe-5o i#^:«f;^*SDPF^ 'J— r^>y^Mt2»A^tl 
St. *1*N0xl&^bMiE6 ISa^iU DPF6 2f 
7i7^-f jf-ii/-hAsjf*^ti, ■fte®fiK^{i»M,^S® b 
Ti^-^^fiSltH^ns. c®^{c. g^^:)tf;^iBJS3{)SJJJS2 0 
0~4 5 0'C®«l^T-H:NOxM^4S;^^aK:'f'^fflbTg^ 
^i}7,ip<DN0x (ii:btNO) *sK<b$nT^^<b 
:'3S*t-SN02i:'5:ao DPFtcM^^n, lS«bfe 
htt, ci®^c-«^'fb;t;®N02S#iJfflb 



(8) 
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to 0 2 2J >jK^B^-ett. NO^^Zj::S>^^y'^^^]y- 

— h^^|5i±<fe*a-fb-r-S*>©T-feS. DPF^'J— - 

=^ i U - h K'f bMj^l»5fe» i:CD>'l^>:^ASMBnTDPF 
6 2^©/^5^-^ ^il/— hCDJt^Asjf jpL,^4ij§i-^ D 

P F ©miCiBS^^Xt V^ >1t 5 9 *SWJE±P 

^tftmU, ^(D^EE (±m tt(i^*SECU/EDU5 

><5^-r'5fe«)ffl7^— <5'{t-^*)[a]te-b>+'-5 6. T^^-b;!/ 
•b>1t5 7. NOx-b>it5 8, Um±>V6 

0A»^e>ECU/EDU5 5'vA;tJ$^^•rv^S (EI5# 
o Ztl^cDy^—^lZ^-^^, ECU/EDU5 5A^ 
g^^;ar^ia«®«®^t; ($F®t(i^3 0 0~4 0 0 

[0 0 2 3] ±830$iJfflI{CJ:»)DPF{C:^«LTV>S>'t 

?aS-b >it 6 0 AS. >'^7^'f ^iU-hCD«S«llfc#5#^ 
:tf;^CD^K±#:5tfW£E©<gT^t^*nb. ECU/ED 
U5 5*SDPF 6 2cDff^^^ia&«»fbTs j6:«S{CJ:t) 
flS^>S'>(D^JfflI*=ffV'»DPFT-ffl/'^7^'f ^ib— h 

■To EI6{C±|3ECU/EDU$ijmiCDAfcB;'7®yD-y<> 
0$:5^-r, :iffl^-r-»±. fi^©-tr>-y-6~9 A^e>®t^tll 

[0 0 2 4] i^e^fECDNOzS^MDPF^^ ->y^ 

m.i}:^ff<DNOx^mm^m^^xm'(bfj(D^\,yNOiiz 

m<hl,. flitbfeNOjfCi DPF{Cffl^$n, It 

ifi. ii&mt^fi?>No,(Dm^ifim^:ff^mmizi^^-t 

^<DX. m^it^2 0 0'CtT-©f6^g:^T-(iNOx=^N 

X\ fe5lMS®WF^T-DPF±©^t7^-r^j-l/-b©lt 
«SASifc^iJ:^{CJiAbTDPF©B5g* fJA^^b. ^ 
CT-«JE©>i:t^±#As^SfeL. ^>i^>iltet4tfe©(S 



[0 0 2 5] ±fB©J:d^i^*l$^R©^^i:*rMa5{c. 

m5Rv^6i,z7f^:$ntz^mmDPFp^)-=.>vmm 

T-fi. »^:*f;^?gSAs®ja^{cS>). DPFT-©/i^^ 
drJ-U--h©:«l«Asm*n5Jg-&{c:ji, :ii>i/>oDil 

;J"f 5. >^*il?>-y-?.;^[pI{3Ste-r-5^i:t J; I?) . 
1/- b©|^Slc^jt7&i^M,*f:x^{'^^^ 
t$lJffllt-S©-r% DPF±f©>'^5^'i'^iL'— h 

mm&<Dmme^miiD^mmizf^±x^. ^^xMmmiz 

t)tz^^^>^i->7,yV—X^^ff3-^DFF^mm^ 
[0 0 2 6] :^mms SiZSiJ®^«l©N02B^MD 

PF<>u-^>^^st.*i«-rso t-'fetJ^s 7*-f— t? 

; m^^^titzmn^m^^'&xMMs.^m 
■rNOxs^^b:t;©]Sv^No^^cft^b^•«■sK^b«^^ ; 

St/«/'^5^ I'— b 4«a^*^Sfc*i)©N OzW^ 
MDPF (t^^— 4f;i//15^-f ^ib— h:7-f;|/c5') 

ifi^utiiea uT5fc s D p F u — - > y^SK:43v^■r , 
SH^bM^Ett-^j'iiDllft^a&filiT, ^A»^M*r>^© 
SKASK^-fbMJ^T-CN O X ©N O 2^©te<b©fc«){c 
iSf^TDPF^ U— ->^©fc»{Ci0M'fcg©NO2 

<bM«K©M« s ± w $ -a-msfi© N O J $ # D P 

F±{::it«LTV^?.^^7^-i' dri Ix- h®|^5fe§mB©S 

a*-r-ff('^> A^ocnf>©iif^{c^LT. 3i>s;>©|p] 
te»-fe>-9-, ft^5-b>tJ-.5z;^»^>f3f;^ffia-fe>itA^?>t) 

mmnmii^(DON/oFFR-u'^(Dmmm.mm. t^^v^ 
c t-^j'jijD^© o N/o F F&n^<Di}um^m.mm(^M 

fflI«^?&tUii-r -5 3 > i-^ ^Di^LT S C i: 
i:-ri)±83DPFi^ •J--></^®T-S^. *^B-r- 
tt. :Jrilx— bASDPFtSija-rSWBut-t: — ^J' 

t)-r-*S. ±fH©DPFgf*:t>'^7^-f :^iU-b®K<b 

^ ^M^of^ADfigffi tc J: o T D p F ^ — - > i/^* ^ 
-«ai#-rs^hAST-§So 
[0 0 2 7] mi iz±ni<ommmmnmii^/\i—S'iiam 

5S;©D P F ^ U — :^>^^g®-||J£^J©l5tBS^?x-r. 
7^^-— b';i/ji>j;'> 1 0 it'^(DUmmi 0 2{cj!)al^ffl 

M*4 i-^mizii^m^com^tymm) t:m^t^^m 
t. L.xmnmi^^^>y i o 5 tmnm^^ x;n 1 3 as 

^®T^{ijtt-<$'i!)Dfft^@f^§Mi^i 0 

7i:DPF 1 0 Sl^mm^ibti^lz^y^ 1 0 9ASBlft 
MJt ^>tvfellte-fe >-9- 1 0 3 . A?gf-b >-y- 1 0 4 «^ 

%mizmH{f i^tirz^m±>v- 1 1 4T-t^ai^Fnfe7^- 



m^comM («rfe) i:{cg^il$tifc:3> bP— ^ 1 1 2 

b, smi^^&fiiitfcfecD-efeSo DPFio8{±. atjiB 

<D-feCDi:|5l;»{C^?[|^«3 — S^ai^-f ^MfeSV^IiS i C 

D p FM«/-?7^ ^ h ^mma^-t^^^iiii^-G 
^cDiig^i: b-c:^wstct3fc5 D p YcDB^mj-mmw 

[^1] *^Bi®l|-^«ODPF<5"J— ^></^gCD 

[S2] EllOSiaoU — >2atJ«U >yf=-tt®i:NOxi» 

««^i4!Ktti PfJIffl N O X ^^MCD^B^P^y 1^ — >$g|21„ 
3 ] *^?g®^H.««®p P F ^5"J — ->^^BO 

[04] DPF®T^<B!lK:|S;(tt,nfcEGR«^CD»M 

[^5] *^B^t J:SN02S^MCDDPFi/ >;--> 

[1216] ^5©^ffi^JfflICDfc*i>(Z)ECU/EDUAJ±Si; 
7D— 5=--^'— ho 

[07] *^B^{CJ;SN02B^M©DPF^ U— -> 

[08] ffl>%'®M!«S*#DPFCDy^7^'f h^eS 
la^ffiSS: ^S^D P F ©fii h Jt^ bT5'>1-^/5 7 o 
[0 9] ^IC^SDPF^7 U — - >^ 

© n > tr i — $ijfflicD 7 D — ^ — h CD— 
[010] mn.iS:^s.ti'7'-i'\zi.^T)VP^^)—-y 

1 T^-f — 4f;i/:t>i;> 



(9) #182 0 0 1-7 3 7 4 8 



2 




3 


EGR@ 


4 




5 




6 




7 




8 




9 


DPF 


1 0 




1 1 


N0x-fe>1t 


1 2 




1 6 




1 7 




5 1 




5 2 




5 3 




5 4 


D P F 1^ U -c:: > i^^S***: 


5 5 


E CU/EDU 


5 6 




5 7 




5 8 


NOx-lr>-y- 


5 9 




6 0 




6 1 


NOx^Yb^^ 


6 2 


DPF 


6 3 





10 1. T^-f — t?;i/ai>i?> 
1 0 2 

1 0 3 mte-b 

104 M#-b>tJ- 

I 0 5 in^ffl*«53(Et«i|&4?>r 
10 6 jil!S!|S4 mm 

10 7 AOfStt-iJ' («-&k:<fc»3M«EM§) 

10 8 DPF 
10 9 

I I 0 t-^S'fiM (mm) 
111 

112 n> ha— V 

1 1 3 ADiS,fflM^tti^yx;u 

114 



(10) #M2 0 0 1 -7 3 7 4 8 



[011 




* flB 
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a 9 
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[EI6] 




T-^i:ilr^l/^ 57 
ff^-t!>t^(tfja) 59 




[137] 



,101 



IN, 



102 

103 ^3^ 




I I 

110 I ' 1 ^111 
J 



p 

-106 



-|-109 



/n~i r 



114 107 



600 
500 



P 400 

m 



109 ^ 300 



1^ 



200 

too 

0 



OPF 



OFF DPF l^PF 



[E19] 




r 





Yes 











Yes 









(13) 



iRpiB2 0 0 1 -7 3 7 4 8 



(5i)int.ci.7 mm^^ F I 

F 0 1 N 3/02 3 2 1 F 0 1 N 3/08 

3/08 3/10 

3/10 3/20 

3/20 3/28 

3/28 3 0 1 3/36 

3/36 F 0 2 D 41/04 

F 0 2 D 41/04 3 6 0 

3 8 5 41/14 

41/14 3 1 0 41/40 

41/40 43/00 

43/00 3 0 1 



B 0 1 D 53/36 



T-T^-K (##) 
B 4p 0 4 8 
A 
B 

3 0 1 C 
B 

3 6 OA 
3 8 5 Z 
3 1 ON 
D 

3 0 1 H 
3 0 1 K 
3 0 1 N 
3 0 1 T 
1 0 2H 
1 0 4 A 



(72)^B^# mii^ 

m^tPBISPrf?B»^3TB ISflfel 
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F^— 3G084 AAOl 


AA03 


BA05 


BA09 BA13 


BA19 


BA20 


BA24 


BA26 DAIO 


DA27 


EAU 


EBOl 


FAIO FA18 


FA27 


FA28 


FA33 




3G090 AA03 


BA04 


CAOl 


CA02 CB04 


CBll 


DA04 


DA12 


DAIS DA20 


EA02 


EA06 


EA07 




3G091 AA02 


AAll 


AA18 


AA28 AB02 


AB06 


AB09 


AB13 


BAOl BA04 


BA14 


BA33 


CA03 


CA13 CA18 


CB02 


CB07 


CB08 


DAOl DA02 


DA03 


DBIO 


EAOl 


EA02 EA07 


EA17 


EA30 


EA32 


EA33 FBIO 


FB12 


FB15 


FB16 


FC02 FC04 


FC06 


GA06 


GBOIW GB05W 



GBIGW HA08 HA09 HAH 
HA15 HA18 HA36 HA37 HA38 
HA42 HA47 HB03 HB05 

3G301 HA02 HA04 HA06 HA13 HA15 
JA15 JA24 JA25 JA26 JA33 
JB09 LA03 LBll HAOl MAll 
MAI 8 NA06 NA07 NA08 NEOl 
NE06 NE13 NE14 NE15 PA17B 
PA17Z PDOIB PDOIZ PDllB 
PDllZ PEOIB PEOIZ PE03B 
PE03Z PF03B PF03Z 

4D019 AAOl BAOl BA02 BA06 BA07 
BB06 BC07 CAOl CB04 CB09 

4D048 AA14 ABOl AC02 BAIOX 

BA19X BA30X BA34X BA35X 
BA41X BB02 BD04 CAOl 
CC27 CC32 CC38 CC53 CD05 
CD08 DAOl DA02 DA06 DA07 
DAIO EA04 



